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other matter which accompanies the use of coal; or the scale or sediment which is found both inside the tubes as well as outside of them, in the narrow water-spaces. The result is, that all this matter accumulates in the tubes and bottom of the smoke-box, requiring constant attention for its removal.
Again, to facilitate the removal and the clearing the tubes, the entire front of the boiler at D, instead of being water-space, as in flue-boilers, is occupied by a series of doors, 6 feet high, and which, as they are so liable to be over-heated and warped, admit much air, often igniting the unconsumed gas which has passed from the furnaces, and sending the flame to the up-take and funnel, keeping them at a dangerous temperature, as was the case in the steamer " Amazon" over-heating these parts which were under-decTc, and where no means of extinguishment was available.
A practical illustration of the disadvantages of small tubes, was afforded in the boiler of the steam-vessel, the " Leeds" in which, for the express purpose of deciding the question, one-half the boiler was constructed with tubes of 3 inches diameter; the other having enlarged tubes of 7 by 5 inches, as shown in [Fig. 120.
The result was, that for years no repairs whatever were required in the latter, while the former was a continued source of annoyance and expense ; besides that, it was less effective as a steam generator. Many of the small tubes had to be renewed; the water spaces were liable to be filled with incrustation; and the face-plate, in which the tubes were inserted, required to be drawn in, and the tubes again rivetted ; innumerable patches and additional bolts were from, time to time introduced to secure the back face-plate, and preserve it in its place.
Here also was a practical confirmation of the fact, that the mere circumstance of having a larger aggregate surface had no effect in producing increased evaporation, the aggregate surface of the small tubes, in the one-half of the boiler, being double that of the larger ones in the other half.